Introduction
[2] Nonvolcanic tremor (NVT) or low frequency ($1-10 Hz) tremor activity was observed recently on some subduction zone thrust faults: Japan [Obara, 2002; Katsumata and Kamaya, 2003] , Cascadia [Rogers and Dragert, 2003] , Alaska/Aleutian [Peterson et al., 2007] , Costa Rica [Brown et al., 2005] . There are a number of studies which associate NVT and aseismic slow slip events (SSE) as a manifestation of the same process on the transition zone between the seismogenic coupled and deep free-slipping segments of the subduction interface [Rogers and Dragert, 2003; Obara et al., 2004; Obara and Hirose, 2006] .
[3] A straightforward technique to locate NVT uses cross-correlation functions of the waveform envelopes obtained from the continuous seismic records [Obara, 2002] . Unfortunately this method is not sufficiently accurate for sparse seismic networks [Kao et al., 2007] , particularly for the tremor source depth. A challenge to improve the accuracy of tremor localization [Kao et al., 2006; Shelly et al., 2006] and to uncover NVT origin resulted in a detection of low-frequency earthquakes (LFE) and verylow-frequency (VLF) earthquakes [Ito et al., 2007] occurring on the plate interface, respectively downdip and updip from the seismogenic zone. The sources of VLF earthquakes and especially of LFEs were determined in the Nankai subduction zone, southwest Japan with a high spatial and temporal resolution, which revealed that the VLF earthquakes and LFEs coincide with the episodes of deep low-frequency tremors and slow slip events. Furthermore, Shelly et al. [2007] found that NVT in Shikoku, Japan could be just a swarm of LFEs or the effect of a series of small shear slip events on the plate interface.
[4] Discovery of NVT in other fault systems in different geodynamic environments, including the San Andreas Fault [Nadeau and Dolenc, 2005] , may help researchers to understand its source and its relationship to the SSEs and the seismic cycle. A search for NVT in the Central Mexico subduction zone is particularly interesting in this sense because of frequently occurring large SSEs [Larson et al., 2007] and the unusually wide, subhorizontal transitional plate interface. Furthermore, an absence of large subduction thrust earthquakes in the Guerrero gap (Figure 1 ) for the last hundred years suggests that this gap may rupture in a Mw$8 seismic event. Thus a verification of the hypothesis that one of the SSE-NVT episodes could trigger a large subduction thrust earthquake [Rogers and Dragert, 2003 ] is crucial for Mexico.
[5] In addition to a fairly good continuous GPS records along the Guerrero transect, this subduction zone segment was explored extensively with the dense MASE profile of broad band seismic stations in 2005 -2007 [Clayton et al., 2007 (Figure 1) . A previous magnetotelluric study along the same profile [Jödicke et al., 2006] may provide some constraints on the fluid dehydration from the subducting plate which is thought to be a source process for the NVT [e.g., McCausland et al., 2005] . [Clayton et al., 2007] (Figure 1 ). The average distance between MASE stations was 5 km, so that the NVT bursts could be reliably traced at 25-30 sites (Figure 2 ). Rapid visual examination of daily spectrograms at a few low-noise MASE stations separated by 30-150 km (see Figure 2b for the station locations) provides a rough estimate of tremor periods. After applying a 1-8 Hz bandpass filter, the NVT are clearly evident on all 3-components at many MASE sites, with the strongest amplitudes in the horizontal plane. Particle motion patterns on stations close to and above the tremor source show that the S-wave dominates the NVT bursts ( Figure S3 ).
Data and NVT Processing
[8] For the NVT locations we used waveform envelope technique [Obara, 2002; McCausland et al., 2005] . The EW component of the record at each station is band-passed by applying Butterworth filter in the range of 1 -2 Hz where the NVT/noise amplitude ratio is the highest ( Figure S2 ). Then smoothed envelopes of these signals ( Figure 2a ) were processed to obtain cross-correlation functions between one reference and every other station. The time of the maximum of the cross-correlation function is regarded as the arrival time of S wave at the particular station. Finally the hypocenters are estimated using HYPOINVERSE-2000 Figure 2b . Shaded areas along the coastline annotated with the years are approximate rupture areas of the most recent major thrust earthquakes (M ! 6.5) in the Guerrero segment of the Mexican subduction zone [Kostoglodov and Pacheco, 1999] . MAT is the Middle American trench. Arrow indicates NUVEL1-A relative Cocos-North America plate motion vector [DeMets et al., 1994] . [Klein, 2007] . The seismic velocity model used to locate the tremor is the latest 3-D tomography inversion for the Guerrero region [Domínguez et al., 2006] , where Vs varies from 3.2 to 4.7 km/s in the continental crust and from 4.0 to 4.2 km/s in the oceanic crust.
[9] The NVT records from 15-25 MASE stations provide the epicenter estimates with horizontal location errors (ERH) in the best case less than 10 km but with poorer constrained depths (see auxiliary material for NVT errors' estimates), especially for those shallower than 20 km (yellow stars in Figure 2b ). Apparent NVT location outliers typically come out when the analyzed seismic signal is composed from a few spatially separated concurrent NVT bursts. An implementation of mini-arrays and seismic triangulation approach [Métaxian et al., 2002] may help to resolve this problem. (Figure 2b ). The two groups of NVT occur at the extreme ends of the intraplate seismicity cluster. In addition, the NVT bursts do not correlate with the locations of shallow crustal seismicity. The same was observed in Cascadia: local earthquakes are absent where NVT are occurring [Kao et al., 2006] . If the intraplate seismicity and NVT are both related to the dehydration of the subducting oceanic plate then a spatial correlation would be expected between these two seismic phenomena.
NVT Distribution and Correlations
[12] A prevalent hypothesis explaining NVT is based on the fluid presence or its infiltration into the plate interface and overlying crust. NVT distribution in Guerrero does not support the models of long-time fluid existence as a tremor source. The resistivity profile A-A 0 (Figure 2b ) obtained from the magnetotelluric study [Jödicke et al., 2006] clearly shows that the NVT clusters are not related to the zones of high conductivity which may be caused by the presence of fluids or partial melts.
[13] While it was not possible to locate the tremors from 2001 -2005, we were able to estimate the number and duration of NVT events occurred in Guerrero between 2001 and 2007. This gives us the chance to analyze a bulk NVT activity in relation with the aseismic slow slip events [Kostoglodov et al., 2003; Larson et al., 2007] . There are similar observations in other active faults (e.g. in Japan and the San Andreas Fault) when NVT activity has not complemented by any geodetic changes associated with the SSE. Nonetheless it is possible that geodetic measurements (GPS) still cannot resolve small deformations produced by SSE of moderate magnitude. horizontal plate interface extends for about 250 km from the trench. This convergence geometry results in smaller temperature and pressure gradients compared to other ''normal'' subduction zones [Manea et al., 2004] . Thus the metamorphic transitions are more extended along the subducting plate, which provide an exceptional opportunity to study in detail the NVT and SSE. The tremor activity in Guerrero splits into two distinct cluster bands located mainly at 150-170 km and 210 -240 km from the trench. According to the model of Manea et al. [2004] an important fluid infiltration into the continental crust may happen at these distances caused by the dehydration in the metamorphic transitions inside the underlying oceanic crust.
Discussion and Conclusions
[15] NVT depths are poorly constrained for the most of shallow events (<20 km), however the majority of the tremors occur in the continental crust (5 -40 km depth) and a few of them are localized on the plate interface or in the subducted plate crust. The main NVT cluster is located right to the south of the area with the strong magnetic anomalies [North American Magnetic Anomaly Group, 2002] and low gravity anomalies extended for some 50 km from north to south. To model these anomalies it is necessary to introduce a polygon-like body (Figure 2b ) with a relatively higher magnetic susceptibility (K = 0.02 -0.03 SI) and lower density (Dr $ 100 kg/m 3 ), which may represent an igneous intrusion from the mantle wedge, which is undergoing a low-temperature metamorphic alteration. A mega-intrusion or a wide band of dikes with partially serpentinized mantle material are possible candidates for the source of these anomalies. This observation favors the serpentinization hypothesis of NVT origin proposed by [McCausland et al., 2005] , particularly because the tremor distribution is anti-correlated with high conductivity areas (Figure 2b ). Accepting this model, it is still unclear why the NVT bursts concentrate at some distance (10 -20 km) and only one side, to the south from the serpentinized intrusion body. In fact wider seismic network coverage is necessary to restrict the NVT area and to confirm that the presence of the mega-intrusion is a crucial condition for the NVT.
[16] Comparing NVT activity with SSE periods in Guerrero it is clear that these two phenomena are related but not of the same origin as it was noticed in several previous studies [e.g., McCausland et al., 2005] . While some highly energetic tremor episodes do occur during the ''quiet'' inter-SSE periods, the long-term tremor activity is clearly modulated by SSE.
[17] There is a number of key issues to be considered in order to understand the source of the nonvolcanic tremor in Mexico: more accurate relocation of all NVT using new data and techniques; implementation of seismic mini-arrays to separate concurrent tremor events and improve the hypocenter estimates; a study of tremor migration, NVT modulation by SSE, triggering by large earthquakes, relation between local seismicity and NVT; analysis of isotopic compositions of hot spring gases (He 3 /He 4 ) in the tremor area to verify if the aqueous fluids are generated by dehydration of the slab.
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